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(54) MOISTURE-CURABLE HOT MELT SILICONE 
PRESSURE-SENSITIVE ADHESIVE 

(57) Abstract: 

PURPOSE: To obtain a solventless moisture-curable hot 
melt silicone pressure- sensitive adhesive composition 
having high-level quick stick and green strength by 
mixing a specified siloxane resin with a specified 
polymer, a specified silane and a catalyst to accelerate 
cure. 

CONSTITUTION: This composition comprises (i) 40-80 
wt.% solid hydroxy- functional organopolysiloxane resin 
(hydroxyl content of 1.2-6 wt.%) comprising 



R 3 Si0 1/2 siloxane units and Si0 4/2 siloxane units 
(wherein R is a hydrocarbon group or a halohydrocarbon 
group) in a molar ratio of 0.5/1 to 1.2/1, (ii) 60-20 
wt.% 1-4C aikoxyl-containing diorganopolysiloxane 
polymer (of a viscosity of 20-100,000 cP) with terminals 
bonded to at least two Si atoms; (iii) a silane 
represented by the formula: R' 4 -ySiX y (wherein R 1 is a 
1-6C hydrocarbon group or a substituted hydrocarbon 
group; X is a hydrolyzable group; and y is 2-4) (one 
sufficient to stabilize the above composition); and (iv) 
a catalyst to accelerate the cure of the composition. 
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(54) cf5w«o*^) ymfmim-fcy v*)Vh*svn~->®timmM 



(57) [ggft] 

Ifflffl rk(D (i) ~ (iv) (i) R 

3 sioi/2 i/u^ymsascxfs i0 4 /2 i/u^y 

(MBRz S i O1/2 J/a^r-y->#fi*fS i 
O4/2 ^O^^tiK&^Wfcte, 0. 5/1 — 1. 2 

y jKU ^a^r-D-^m (ii) *©£*SjBfetfiJ>fc< 
% 2 o<Wr>f SBJOBf&bfeKaWflR 1 ~4 ©7;i/3* 

Mlifc#bysr^/^3Ky j/n**>*'j7-, ail) 

5SR' 4-y SiXy R' te§mm?%Ll~G 



(2) 
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1 



[ff*3U3 fc© <i> ~ (iv) &£tt«a«Mfctt* 

( i ) R3 Si Oi/ 2 S/B**>JWSatfS i O4/2 S/ 
n*MJ->J|H!fc«:*#» 33tcSiflBR3 S i O1/2 S/n* 
-H-^^MSflEAfS i O4/2 S/a^^JWftffl^JtsW. 0. 

(ii) *<z>&fdltttf4>& < =fc> 2 oaMr-f *»OIS# b 

US/D^>3KU V--£&oT, 2 5t;cr»fftg#2 0 — 
1 0 0, 0 0 0mPa-s (iZ >^-5K-< X) "e&Sfe 
0X (MeBfHIB^IIMBiK U V-©**Jfc«: 4 0:60- 
8 0:2 0T?«>5) 

(iii) ^R' 4-y SiXy R' tij^M^ 

1 - 6 (Dmwm^tfwmmtfcmmfr zmttu x 

(vi) SUIBM^K^^b&iJBi-tStc^^^ fib 

[IWW2] ffi&fflflg (i) ©R*tt*7l/T*y, W 
B«* ( n^fyjKys/a**> (ii) *Wy s^^/i/S/n 
^-y-yX'&zmi&g. 1 ©iil$»= 

[ff*3C3 3 ttlB2/9> (iii)©X#JWMfr?«l~ 

2 ©T;i/=» * '>ST*feS»*« 1 Xtt 2 ©ftftftfa 30 
[11*3(4] SWBS/9> (iii)©X#y-tzh*£/K, 

t/j>&fi & »*n*iii*gi 1 x« 2 ©iiam 

*S«&tf, flBfi (MeO) 3 SiO- Me (MeO) 
2 SiO- (MeO) 3 S iCH2 CH2S iMe2 
0-S.t>'-CH2 CH2 S i (Me) 2 OS i (Me) 
2 CH2 CH2 Si (OMe) 3 (Z.ZX, MelWf 
;ua«:3R^) ^ 6 jStttlSM&g 3 XI* 4 ©KtiMfe, 

m** 6 ] itrfB^si ( i ) mmvxfrXJ # y ^> io 

P=¥-y-> (ii) ©fifiJfc#5 0/5 0 — 7 0/3 0T?* 

y, striB^;i/^>"Ky^n^-y-> (ii) ©tt&w. 2 

5°CT*3 5 0 — 6 0, 0 0 0mPa-s (cP) 
W*3l5©iii$^o 
[«f#3t7] «V^*l<5tttBJ/5:/ (iii)©ft#\ fu 

SB*>5>*ttirtBIIHlB (D ±©bKD**^f«as© ! e;i/ 
ifcso. 8-2. 5K*s£3^T*sii#3iB©Mfiifc 

[81*31 8 ] Buiamfll ( i ) ©R¥*9fl*ttf 3 0 0 
0-1 5, 0 0 0T?»*J, W8BWI8 (i) ©tKQ^S/ 50 



&ft#2. 5-4. 5wt' 

h^s/^x *?-;i/MJ;* h*ri/i/^y. 7xx.;uh 

[«*« 1 0 } tiffiBRfflg ( i ) HtlUB&tJMfJ m 
yu*vy (ii) ©fifiJ*#5 5/4 5—6 5/3 5T' 

M#*l 13 tfflB2/5> (ili)jW. *^1/-MJ* 

^;i/x^;u>!r h 3f S^) S/9 >fr e>S«ti*St*31 
4©SB$fe, 

[00013 

«MM-5#y h^^haatWS:*-*-&S/y3->«EK 
[0 0 0 23 

[«e*©M s/y3->«Ea«ifiW cwtpsa^v^ 
e>) «. -«tc, 'p&<£% 2o©^»ad, bp^ m 

(M) CBUfe, R3 SiOi/2 *R ^^ICRttl 
fil5©*m&^-r) (Q) (BP*., 

S i O4/2 JWfiD $:^t«i»#^MBii:> 5:^^. 5E 
tc, */y3->PSA»»IW*. HRK, «*Sg^JSS 

(Hittt 5aiWb*xa:fcKas/y;WBSfb*) S:^>n 
k«*t, rtve5©psAiffl^ii-iatc, mtfizmB 

[00033 ^©^^©^fe^fRtBti^T©*©^^ 

tSftS:US-A4 1 4 30 8 8 1 US-ANo.4 8 
659 20, US-A509 14 84, US-A516 
2410, EP-A1 0 5 29 84 1S.0JP-A4 
/8 14 87. 

[00043 mmMWAkS® (voc) ©Mffi©fflJf'J 

iWBfflfiWatlSi'itCJfeoT, ^©PSACD^ffil* 
38*3*bfe<fcy. ««S:»irXtt^<**«i^PSA 
©il^ ,: ^^^e>^§<^oT*TV^So 

-S> ©A^Xliiffl^fe^-ftl-S© Sr^fe ^ v nT% SP 

&im#- L/TV^So '©#I4$:--T'« r^5|tg (g r 
een s t r e n g t h) j P S A©lSv^ 

[000 53 

[^^*« b J: e> i: * SISH3 «7Km©aP^S«ffiR 

A?a*fett, ine>©K#tci*fS-r*. sic 3^e>© 



(3) 

3 

Kmtfflt'^ftT^Zlo&T: fifties 3 t#T*£ 

-UK*)* *<»ttfc?&!mmm£v*>®\>'%mzm& 

b<fcv\, #»Ui©#*Uvdvj»M 
;vhPSAtt, Site ig^S£T*H<«tfB^ggtH£& 

[0 0 0 6] 

[WB«:«Pft-r*fc«>0#Sl tot, #?8i8«, &© 
( i ) ~ (iv) *-£tm&mW&fo »M*hJ/U3- 

(i) R 3 Si O1/2 S/n**S/JWfc2fctfS i 04/2 
n*-y->JWfcft*». ££KWIBR3 S i O1/2 20 

s i 04/2 i/n*r-y->m&wiltt>\ 0. 

5/1-1. 2/lfflttfc»»J. R««fb*JiafiRtfA 

iwi/^fttf 1 . 2 ~ 6 w t %>© ; 

(ii) *©&5f383£#ii>fc 2 o©>r>f IgJCiK^L 

fciJSHlffliS: 1 ~4 ©y;io^»£^&^h>i/;tf/ jK 

U S/n=*-9->jK'JV-T*&oT, 2 5T3CWttKtf2 0~ 
10 0, OOOmPa- s (-fe^jK-^X) 
CO. (tWBWflKSWIB^y V-©Mfcttti4 0:60- 30 
8 0 : 2 0T'^5) 

(iii) ^R' 4-y SiX y (ZdtC, R" ttKXflmR 

1 ~ 6 o)mvmmm*wmmtmm>^mmv x 

(vi) |{riBfflj^^b*{E«^«Jc^*d^ fib 

[0 0 0 7] #|8l?!©fifc# (i) (t R3 Si O1/2 V 40 
0*rV>MM&%xys i O4/2 ^n3f-9->#&&3tf* j§ 

jkjk y i>"^-;u^f y */ p *vy\zmm b e> & 3 1 &-§-e>. 

*?£b<«, 3©®flgtt, OTKS^Sflfed (ii) K?g 
[0 0 0 8] flfflg (i) ©SaCifc^T, Rti, JKffc** 
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2 0 *?$©*,©, b < mmmwf' 1 ~ 
1 o©*>©£a-t. iia&RS<D» 7>v*>m. w 

<5 ^ S/;WKfcr * * ¥is)i ; fig^sm «*. tf * a 

y;k 'OSf/u 7;i/77-^f;wfj;i/M'2-7 
x^;kx^;p ; 7Ji^r-)\y& ®mi^-)\>& ; ifttWc 
ttfffctfHbfefttt. Wttf 3 - * a a^o tai/fttfs?* 

[0 0 0 9] Ad- ( i ) ©/## (ii) ^©^-ffifcilitf) 
&fe«MC «S4©J:^tC. tif#©±&*flftSS:> 
£&#®S£®£1-&<ke>tcji4*3£jbW£b^. #* 
b<«u (i) ©sSlcfcttSRa©'^^*;!/ 
3, J;y^*b<«^WlC±Ttt^^;bST'&S„ # 
*b^Rs SiOi/2 iya^ym&omiis Me3S 
iOi/2, PhMe2 SiOi/2 &t)fPh2 MeSiO 
1/2 (3Z.tC, Mett^fM'fe'J, PhU7i-M 

fey, &,r^mmx&&) t&tt. 

[0010]^(i) fcWBIIfiaa^***. i^lCR 
3 S i O1/2 S/n**>JMi (HPtk M*fi) ttSiO 

4/2 ^n^-y->#<a (hp*>, Q*ffi) K»^bTfe»j, 

**l&#*ft**lil>fc< 1 -D(Dm<DS i O4/2 2/D 
**>JWffl»CiKf^bT^6. S i04/2 i/U*c-VymtL 
k Ka^attCjUtebTHOS i3/2 #fi 
(gp*>, TOH#ffi) 5:*b, rWCioT^M;^ 

(R3 sio) 4 siTj^aft***^^-*;^ 

So 

[0011] 2fs^©fe«?)(ctt, r 3 si O1/2 s>a* 
+)->#te^s i 04/2 J/ndp-y-^mfiiii, s E;bib*wtn 
■?tio. 5~i. 2T'fe-5. (D oy^At/u^y^- 

mi±Qi/u^>miL(o : E)\/mto. 6~o. 8©f^ 

^B|, (NMR) ICiy^tC^SZlil^T'^S. Z.© 
*«SCJ:*ltf. M («ffl|) . M (**^>^V-) , Q 

[0 0 12] ^aWCfcoT, M/Qit: (M (fSfll) 

+m (**s<y**?-) ) / (q mm) +q (**^ 

) & (i) ©«B»Katf**^>*v-» 

d-© h u ^;k^v s/d =3p e/S©^Kc*f ( i ) ©#bi^ 

t>'^^>^v-S^©i/y^- h3S8KKDlMBW>Jfc& 
*t. ±IBM/Q^;Ui:b©^t±, Wfi ( i ) ©«^ 
&#&n**#'<>* v-7t)OTil^oT*5y, SBItt 
(c*.^>^v-S:^Pbfcz:^*OTi;«:oTVNS=fe; 
©Ttt*tv\ 

[0013] *^©isfgi (i) tiaM7»H(tT3aswn 



(4) 

5 

[0 0 14] Ad- (i) ©«K8P#^ 

4- (GPC) TfWSbfefcS, (Mn) 
#1 5 0 0-1 5, 0 0 0T?»*£i:;tf»C#*U\ 
z:©#^a;0>&£ic£v^, MQJSJB§tf)^if#£J8^ 

#*L<li3 0 0 0j& 
b<&4 5 0 0~7 5 0 0T-&-5. #&*l**ffcS*lfc 
Jjg|WRICW»*-^K*<, Mn#3 0 0 0 J: y/JvgtVtfcS 

\t. iit'H HfV« mtfl 5 Or) T*0®<t2 

[0 0 15]«^(i) H JS^^STHWaSft*. 
U S-A 3 6 2 7 8 5 l&tfUS-A 3 7 7 2 2 4 7 7? 
HSEStlfeUS-A28 7 6 1 82(DS/U*t:KD^;i/ 2 

«atci±*»a^*A^ffliH#©«S5:SSPlc LT'Jwfc < 
2wt%T&y> ^tftfStt, #*U<tt2. 5 
~4. 5wt% (FTI RT'ftg) 7?&S. f#b4x3l£f 

ic) , *Sffl®»»»tc{WB-es*. 

[0 0 16] ^sSWKOAa- (ii) I*. 2 
fc < %i 2 o««r-f 3»cil»bfell8IW^« i~4©7 

*VytiV?-~zhZ>, tttnrttJ#Vl/u*V-> (i 
i) a>£llWfiUdu R2 S102/2 s/n*S/We* 

y, irKRa3*fiK^t» (i) JCoVNT±lC^fc© 

So fifcfl- (ii) l*. *-©5;*^^* , J^O**>X 
2 X»*-etUsU:©»** 9* MS J #'J i/n**yo 

Kli, 2 5XJTf®3KiS*%l2 0~l 0 0, OOOmPa < 
• s dZ^TJWX CoP) ) , «F*b<««b3 5 0~ 
6 0, OOOmPa • s (cP) T'&S^ST'&S., A 

£ (ii) ®*K:»-5#»iS©. 5 0%, #* 

L < < i: % 8 5 %t>\ * *)imT'& &z.£ iMt. 

l<, z.o>mt.y*)v)Sj jku s/n 

*ft*£ttS*Vtvvt%»J*K »C J*£ (ii) ±5$ 

i o^;i/%©*/n^-9->^ 
[0017] i?*)\/j3;7SiVi/u3(-y-y (n) 
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ffitt. -jRWftr;i/3*i^aiBIS0»Ra (R" °> 
3_ a SiG- (ZL31C Rli±K£&bfefc©7?;&y, 
R" tt&lNI5t?JK 1 ~4 ©7;^^t'* »J , G«ZL© 

[0018] g&, »*»#ttTfc<, 3©*iST;i/=i 

J^lci^cftlitrUTfcy, 8MfcR«jWH&»t:**fc 
*?„ |S6«GicovxTCDJga*«ti:b"ridu - (OS 

iMe 2 ) CH2 CH2 - - (CH 2 CH 2 S iMe 
2 ) (OSiMe 2 ) CH 2 CH 2 - (CH 2 CH 
2 S iMe2 ) 0-, - (CH2 CH2 S iMe 2 ) 
(OS iMe2 ) O-, - (CH2 CH2 S iMe2 ) 
CH 2 CH 2 - -CH 2 CH 2 - - (OSiM 

e 2 ) o-xxf-o-tf&z. #*bv>*«as®fl«wft 

mtbXt,^ (MeO) 3 SiCH2 CH2 (Me 
O) 3 S i O-, Me (Me O) 2 S i O-, (E t 
0)3 SiO- (MeO) 3 S iCH2 CH2 S iM 
e2 O-Rtf (MeO) 3 SiCH2CH 2 Si (Me 
2 ) OS i (Me 2 ) CH 2 CH 2 

m*$>$>o *<m)i&m**ifc>iz.&tMss#vs/B 

*-V-ytfV^r-<Dtm& EP-A1 0 5 29 84 1 

»cia«atiTv^. f«*w&a; (Meo) 3 sio-x 

t>TVIe (MeO) 2 S i 0-t-^Stl-57K^^Sf5 , l4* 
tt, S«#l!f^*Tf«»^*)*«fe^KU **l?tV& (Me 
O) 4 S iJDMe (MeO) 3 S iX'B&ft&lb&to 

icj:y, i/?;-)\,J&ti<nv*MS;mi/u*v>W 
[0019] *jwiffl#witicw*bv>s?*;i/^>"Ky ^> 

D^it> (ii) * (MeO) 3SiCH 2 CH2 S 
i (Me 2 ) OS i (Me 2 ) CH2 CH2 -> (Me 
0)3SiO-Xt4Me (MeO) 2 SiO-T'^ft 

[0 0 2 0] «|»8W> (lii)tt. *R' 4-y Si 

x y (iitc r' i*»awR^«i~6©i»Mb*aaER 

S/lt >TY*i;2±m, 7"fehT5K& N-^^T* 

^J*L<li3~4T'feS) T*^§*l2>o ffrSB-r h^P^A 
Stt. H325S-ONC (R* ") 2 (-3tC, R'-ttSfcft 

tc, ^M^i~6<DT;i/=¥;i^xti7i-;L'»T'$> 
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[0 0 2 1] tiSm$& (iv) TK^tCI^Lfeilg* 

[0 0 2 2] %&ffl<DifrV h^^hPSAlWfttt, m 
m (i) #S?*^/5V-/jKUS/a**»KUV- (ii) © 
lAfcbfl!, 4 0:6 0 — 8 0:20, #P*b<li5 0 : 
5 0-7 0:30, «=fe>#f*U<tt5 5 : 4 5-6 5 : 

3 5T*&&££f#e>*i-s>„ ine>©*&3ia*+**®iE 

stf'J V-i: ©«§*•&*>-&&- ^ vC, £©lfi<n«©l&lferrtC 

#4 0 : 6 0«tU/jNSVNi;^tt, z:©iii#c«£, 4¥BGt& 
<&ZB2^\mt-X*3bZ>. ZL©it#8 0 : 2 0<fcU*£ 

#(*J £ », 6 0 cni3 © i» - IC-?-©^*© 1 / 3 Mtt 
ffflWT'ifeU m.U (SP*>. 2 5-C) T*#<J»JL 

fe. h 20 #«rt^SWKfa©*l'i*>ttfc3 tv&v * 

TfiRlJtbfcfc^, S/h^SifrS&ttK (dynamic 
viscosity) ^2X1 0? — 8X 1 08 mPa 
• s (cP) IZttfo-tZ. 

icffum^tis («*.«. i/<«2oo 

■CWTT'104 mPa • s (cP) T&&) . 

[0 0 2 3] ««aiBflt*»cssaHtS:#^.*©»c?s^** 

T\ (iii)jWBV^ft*. BPt», 7>>l/=J= 3 ri>WtB 

jgwe**. 2/9 > (iii)^r;i/=i^i/ti&i4i/7>T' 

S/9>jy«flB (i) ©±©tKa^PS/^* 
IB®*, 4>&<£%0. 1, »*U<tt0. 8-2. 5 
T*fc5 / ^T'&-S>o S/5> (iii)*^h=3pi/A, 7iz h 
dp^, N-^^;i/T-fe h75 KXttT-fe h^-^tB 
Si/5>T*S>«>i:§tt, i/7>*HSfll (i) ©±©ti K 
a^-iy)\^m^(D^)\ymt / P^<t : h0. 3, ff*U< 
liO. 6-1. 5ffel>^T*li. tKa*2/WSIB 
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> (iii)©ftl±, t Fn^^l/ttBaw^T&^-vyT' 
•T«{C^>SI^7;u=idri/t|g14i/7 >©g£@*£$*J 
©%©£*D;t5^3£jWI#?£;ft.J: 5. 

[0024] fttgic. 3© p s a WferoS'fb&oeil" 

*fe»c3^ja*cD«ait (iv) *«an*.e>ft*. '©st± 

&. J@!ftlctt. $Bifc;KUv-B#;©£itfi£S*P£ 
10 l/t, zitui-ffictto. 0 1~3wt%t$>6. 

[0 0 2 5] *|§^©Sf^©^!)D©)!Hl*«#e>n2)P 

U^fHcfcwai, 7;i/34ri/*SIBtt3K'J it*MfJ 
*/a*V> (ii) 1MB UK «Ms<fc*r-»©2/ 
=yy (iii)Rt*. #*U<tt-»©»J«E (iv) ©*« 

mmLtm,&?z>, m^ti&mm^ #*u<tt±» 

^>„ i©-iS^3&S^$-&* 20-1 1 0-C 

X\ 1-24 fflS) . ^V^T% Zl©^5:^ h U >y 7"b 

20 t^, *i^K:»jaite)ftvMiaa**»*. *v^tj, i/ 
^ ^a.^^©^ 1 ; ©au^s:, ^©^» s »j ^ufc** 
»cinA.^o ±j5£©^hu^tr>;/ (BOM) ^ -©is 
^feA^^^-r'S^STiciiim «a.«9 o-c-i 5 

0"CS.t>'l. 3kPa (lOmmHg) "tSitKU:*), ^ 

©fttfiiim m m awuhuv^^^J: 

VNigLKl±jSWS^t:fe&. 200'C, $f*L<l±15 

30 ioo2 6] 7;vn^^ , gtgtt/J<u^;^v^n^-y- 
h©j:e>^3aa'&^©#ffiTtc-iatc^*3tt«>„ ajes 

3Wfla*J*KT*3tfft*fc«>fc, zi©iS-^©iD^*^ 
^sWUS/a^^l*. «BB (i) ^D t « : *b< 

40 yX*VV7-$Z>Z-£i*X%&, ?mt>\ SnUmX*& 

fcasfcaBfirc^tss-e*. bbk®*. mmk (iv) 

[0 0 2 7] m ±IBm^ iB**©HSBiHW*«! 

So 

[0 0 2 8] -SStC, ^©ffi6Wt4>«:*«W©illBa* 

50 »it*!Vx|SRy, IWtBSitJBk ssaetitfttfitewtt*: 
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[0029] #^©*? M^HPSAjaatttt, * 

U J«*S*ifcKn-#tf>A- (draw- down 
bar), Fir*-yi/-KXI**l/>4f-n-/l/) 

fc**+*©KJI^*» WHS®. #JftW£®PSA 

cDii^bTi*aaflWK*»cWA.5»*iai5v>. fet, 

*i4atfft&«s^-e»*-5. M*«W*&)W*fMM>PSA 

iu psa fe«ffca-tt-c*ftw»ciisteiHt3:9^ h v 

!B*i^Ta*jB®*S*rt!feft^ai*> ft&oT^Tf^ib 
TV***\ Xtt^i^bT^S^b ifc&s* 

US, ftHRft, SS&tf»glc-IK#bT, *&i H**fe l** 
[0 0 3 0] #38tiB©ffl&«*, ^Si/'Jn->PSA 

mvm& «c saw. iwhn-^x, m At 

[003 1] 

[HJfe^J] «T©Wtt. *«Wi©j|ft«*S:3E^»MB , t* 
fc«>K:SKSS*ifc*>©T?, *«9i«WWil*©«SHlclB 
J4S*VCH*. Wcli63!fev«»J, 09*©£T©IMS.tf 

•CT*f§e>4xfcfe©T'*>^>. 
[0 0 3 2] 5tffl&«*»C-tSfe«>K:, 7;V7 7^y h 

JI»A-I^*4 0 0, «S2 0 0 OmP a • s (c 
P) ©, h U * b*i/i/U*ye*"* y^bfcsKl) J?* 

»E*B=*£«4 0 0» «i«2 0 0 0mPa • s (c 
P) CD, t KD^MWW'J ^B**>**i 
1^0=1^4 0, *5S70raPa • s (cP) ©, 

gSgftD=fi-&,K4 0 0, ttK2 0 0 OmP a • s (c 

p) ©, hyxh^s/S/n^s/Wvy^ufejtfUs** 

WE=1M8 7 0, ftftl 1 0 0 OmP a • s (c 



(6) mm- 7- 53 94 2 

10 

P) ©, *+J\&* h*S/S/n*5/TttMry7lrfc#U 

«6^F=^-CH 2 CH 2 S i (Me) 2 OS i (M 
e) 2 CH2 CH2 S i (OMe) 3 (ZLZHC, Mete 
*^;u8T'<fc£ OsATWHO ) ©#{ax-7l^±bfc7K 

y wwd^«* i j. 3©»»w3Ka2 o 

OOmPa • s (cP) &^f£>. 

gfeflsG=)teg5 2mPa • s (cP)©, h 

10 f*. 

a»H=l^S4 0 0, «5S2 0 0 0mPa-s (c 
P) ©, ji^y* h^S/S/n^S/T^-vy^bfcjK'J 

[0 0 3 3] I BTMS=-YV^;i/hy^ r=^»5 

y. 

MTM=*fn'bV*b*isi/'5y. 

MTO=SMe S i (ON = C (E t) Me) 3 (Z.Z. 

ice t lix^niTf&a) h y x 

20 [0034] «ffl|l- s e^/JtO. 63:l©hy^^;b 

yu* MMK&tf S i 04/2 JWSfc^ e>#5aftK& y , >r 

-f*iciif#bfe*«asd*3. 7wt%t*»j, 

(Mn) #5 0 0 0T*&SH#MQlSffli©7 2% 

$ii 2 =<ftfflg 1 a) 6 2 %*s/ isyamx\ znttmit b 

(CJtel/lbMHtftKtfO. 8wt%T?&S%>©. 
88813 = h y ^^;bi/D*i/#ffiS.t)fs i O4/2 

jti. 1 : im ^jwds^bfotaMtd*^ 

30 3 . 2wt%t'&y, Mn#2 7 0 0T&£BflsMQ^ 

[0 0 3 5] TBT=f h^-n-yfJW 1 ^^- ho 
TD I DE = 2, 5 — 2>— y7a&v-¥* (x^;i/ 
7-fe^-h) ^*-?A„ 
TEOS=r-h^xhdrS/^>„ 

[0 0 3 6] 3 5"C©Va r i a n TSK 4000 
+ 2 50 0 A9AS.t>* 1 toL/ft<D9 U 

zm^&tfjizMvaTby^yj- (GPC) Ki. 
y, ±ii©ifBi©3S5c¥^)^*S:jR'J^b, Si-O-S 
40 i Sr^mt'SfefetC, IR&ffig|&9. lMnilCl8Sb 

cp(C#&t6£T©*;t^>#V-, (Me3 SiO) 

4 S i SrUft^t*. 
[0 0 3 7] ^fl|CDhy^^;i/^aapS//S 104/2 
fe, 29 S i NMR«lfc 3©*^, $R^bfeiiiS 

[0038] mmm 

P S A,M&>©&*&£ li, ^7 >y ^ ©%©#ii# 

50 zm^xmm&ftT^mtBmomut bTWJtbfc. 



(7) 

11 

z<ffitolG&S#it* 4o©Hfr^bfc$M&*Mi«f 

«, (13. 5onXfl:3 6cfflCD^J^©WTSS:Spt), MiS 
gl. 5cmT*fe»J, W£2 5mmT*fcof-. t 

|£1K£gttBte<fc'5lCfcoT;fcy, ^©E&£tui2l§;K 
last -5 i: *©tt»«iitf, «WBS«»i: n-^RB^** 

[00393 ms»a**tti«wcfcv*T, 

»J^U }«BtL/fePSA<!W»VMf-X (be ad) &, K 

nn0>BttC»oT«'bflil/fe. J^K 5: ttJf ^©±©^£0 

©PV^df|?£#ofc. Hie, £©8i«-«>ffi**+**fc 

JSKSrT-v'^^ (arbor press) 3£ffi© 
(ram) T*«»Lffib;fe. £©SSW*IW**»ftfe# 
£$|£T*£3<fce>K^IEbT^;fc„ J£IEt:tta>BHfr& 

[004 0] aafiwi 

tJfeftA (2 6. 6g)> 16. 2g©7x~;UhU^ h 
#5/5/9 X 0. 3 5g©TBT&tf6 0. 2g©ftfHg 

tl£4&&, 1. 3kPa (1 OmmHg) *»©EE*T£, 
1 3 0lCKH»bTHB*bfe. i<0»K«:3EK. 1 5 

^ra«8#bfe. -mmtzt. z<D&*ffl%gMxx 

fcJ8wr**ffiK:85bfc. j1AD©T B T 3c A*V (MTM 

nuo%*«3. 85g) , mkhtzt&mamcjmb 3 

fc. ^Oi!ia^)©»/'J<UV-J:b«6 2/3 

y, 5/5 >*H8Bi©5/5 J -;uoit& 0 . 9t*ofc. 

[0 04 1] 

KHMgW 2 

20# 35LB/15. 9kg 

USB} 39LB/1 7.7 kg 

4B*ra 57LB/25. 9kg 

7B 146LB/66. 3kg { 

[0 04 2] mMZMZ 

(7 6. Og), 4 7. 6 g© I BTMS, 1. 
0 4 gCDTBT^.t>'l 7 2. 0 g©1Sffitl HP/r/S 
79^3(t»Tf5^K:a6bfe. *#e>ftfc»6*«:itf» 
U 6 O-CT'4 54WWB*U *O^S60OUCiE^ 
Jcejicbtfl^bfc. ^©*S:ttjWeH^«:«v^ 
«U£KMb£. iiin©TBT (MTM(fl4. 3%^ 
7. og)& ^bfc£j^4Hc#$cbfco £<7>*B* 
'-feCOUfflg/^'JV-mie 2/3 8T*&y, 5/5>*HS 



7 - 5 3 9 4 2 

12 

bfc. 

[004 3] 







34LB/1 5. 


4kg 




50LB/22. 


7 kg 


4RrM 


48LB/21. 


8kg 


2 4i$ffi 


1 1 2LB/5 0. 


8kg 


70 


146LB/66. 


3kg 



[0044] jgfifeff!]3 

9*3K13 3. lgOWflRl* 4 5. 8g©TEO 
S, 2 9. 9 g©MTM, HgCittB, 4 8 g©8fe 
foCXXfO. 0 0 16 gO» U ?A£i£gbfc. 3. 

u 1 1 5^T- 2 4 maSK^ 
48g©i, i, i-M)*na-2-*f- 
;i/-2-yn;V-;i" 2*^ (KKWjU^SWp 

f-5 £#>©&©) 111 51CT»iefflO©3 0&#ttTtt& 
y tfA&&fifc£, j!/9^*)WCIB«Rbfe. (9 

9. 7g) siafiwitnwcbTBaBu o. 34 g 
©TBT&^bfessatc^bfeo ^©«^i©issi 

- h u v u mmo * 5 tc bTtasa b 

[004 5] 

fttttisra a 

20# 33LB/1 5. 0kg 

4mm 48LB/21. 8kg 

IB 72LB/32. 7kg 

7 B 8 9 LB/4 0. 4kg 

[004 6] ggfl6flJ4 
flfflgl (6 1. 6g) £9. 9 6 gfflTEOSR^ 
5. 2 1 g©SBttDl2te£K:»#U 1 
o'cicMlsfco o. i 8 g©^-^^>^gi^i4^& 

JBVXT 1 ^raSJS$-&> *V^T 0 . 1 8 g 0>*Mzf b 
•fU tT;b h- U ^ h * > &M^> bTttKJMMi*:^ 
fSS*fe. Z.(D?h<DJ£tlt:0. 2 7kPa (2mmHg) 

0. 3 5g©TDIDE&£©»6*WMRbfc. ZL© 
JHiWftrolBflB/jK "J T-HU* 6 4 / 3 6 Tf* y , ^5 > 
*H»BI©^5>'-;L'© ; EMt,«0. 5t*ofe. 3©S^ 

[004 7] 



(8) 



m 7- 53942 



13 



2» 
7B 



6 6LB/2 6.4kg 
53LB/24. lfcg 
6 OLB/2 7.2 kg 
2 2 OLB/9 9.9kg 



[0 0 4 8] 2m 2 5^WlWCWbfe 

y-y-Jfrz 2 5# 
•9->^;i/3 intra 

[00 50] Hi6^|5 
flfgflcD (21. 2g) fcll. 9 g©7i- ;i/h'J* h 
dfS/J/^&tfO. 2 6 gOTBTX^KSl-B-U 4 
4. 1 gfiD^gl «:£*tfcin*.fe. #e>*ifc8te*fc6 

1. 3kPa (1 OmmHg) jtMWDWBETKiaftS: 1 5 0 

££$y> ^bfc£$WC0. 26g<DTDIDE£ 
#«Cbfc. r©ffi^©«BI/^U V-Jtte6 0/4 0 

[0 0 5 1] 



14 

psAttft«j*i-* (apt.. aaBSftoft 

[0 04 9] 



1 80LB/8 1. 7kg 
1 6 0 LB/7 2. 6kg 
1 4 0 LB/6 3. 6kg 









2 0# 


2 8LB/1 2. 


7 kg 




3 2LB/14, 


5 kg 




48LB/2L 


8 kg 




9 2LB/4 1. 


8 kg 


70 


1 5 5LB/7 0. 


4kg 



[0052] mmi6 

Mj^y^XniZl 3 3. lg<D*IBBl, 4 5. 8 gCDT 
EOS, 2 9. 9 gfflMTM, 1 6 g ©gftf* B , 4 8g 
©SfcttCfttfO. 0 0 8 g(Dfm.*> U ?A£=£*L£. 
^©^^fel?: 1 1 5'CtCinl^U 2. 5B»H8M^U z: 

oioi^o^o. 2g®i, i, i-hU^an-2-^ 

?-?\;-2-7aAJ-)l- 2*5fDtt«:l 1 5t;T'3i*D© 
bt, #9;**»»C#bfc. 3©S&Pn (112. 5g) 

zmms tmmKvxmmu o. 3 8g©TBT& 

0/4 Ot'feofe. ICDXhUf^bfcPSA&iiA 
- h U y yicEPK L, tuilE© «fc e» K LT&m Lit. 
[0053] 



20 



30 



warn 






20# 


37LB/1 6. 


8kg 


nun 


43LB/1 9. 


5kg 


4t$W 


5 7LB/2 5. 


9kg 


IB 


56LB/24. 


5kg 


70 


64LB/2 9. 


1kg 



[0 0 54] 

(6 0 



4g). 3 3. 0 gCDTEOS, 14. 
0g©»EXtfO. 3 5gOTBTSI^U ^t* 
iftO. 2 7 k P a (nunHg) / 1 5 O'CX-WMLt^ Z<D 
flg/itf 'J V-ifctt 8 0 / 2 0 T*& »J , 2/9 > 

[00 5 5] 

a 



2 0» 

intra 

4I^W 
IB 



66LB/30. 0kg 

86LB/39. 0kg 

80LB/36. 3kg 

98LB/44. 5kg 



[0056] fams 

mSSl (8 6. 1 g) 2 3. 8g©IBTMS&t>' 
3 8. 0g©«8»FJC^K:a^Ufe. *WT», »0. 
5 g©TBTfei«>a6*K:4HS[U W^$r^6 OX: 
K^Ur®aKfCi|i&l«flH»B*l/fc. *W*, i®« 
1 © J: "5 £ LtffiBSU MTMcpffl l 4 % 
T B T*»3 . 1 g * 
40 ClCDilB^;©W/3J< , >'V-m±6 2/3 8T?*y, i> 

iR & ;* 9 M - b 'J v ^tptcmiR L, 5fc©4KfC LT 



[00 57] 



1 0# 

mm 

2 4^W 



30LB/1 3. 6kg 
60LB/27. 2kg 
1 34LB/6 1. 3kg 



[0 0 5 8] #»«fl©.UBP S A©£Tt*2 51CT'#JJ§ 
50 gH4©0#t:-& U . * >v h ^ ;i/ h & 1 5 0 iCT'i? 



(9) 



7- 5 3 9 4 2 
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[0059] it^Jl 
m%2 (6 7. 2g) *2 6g(?>ffi»niZ%&K.8i£ 
U Z-OM-gfiQ* 1 . 3kPa (lOmmHg) jf;ii©$ffi 
TT* 1 5 Ot:tcAl^bTB^LAc. jeS««#*-eW 
y, 0. 2g©TBT&«8«Lfefttf«»C4MRa-B:. « 
BB/JKU V-Jfc 60/40WPSA * V ~ 

Ti>Sg&bfc. 
[0 0 6 0] 



16 







2 5LB/1 1. 


4kg 




29LB/1 3. 


2 kg 




6 4LB/2 9. 


1kg 


2 4P3M 


84LB/38. 


1kg 


70 


9 7LB/44. 


0 kg 



[oo6i] i®*jww^®j»*id#f«re***»© 

T&ofcjft 8ffll©^f-WtT^y (capping) 20 

EL 

Vryffi/l 1 1. 9 g 2 3. 1 g 

•y-y?)V2 1 5. 2 19.8 

•9->-/;i/3 1 6. 8 1 8. 2 

-t*->:7>4 17.7 1 7. 3 

[0 0 6 5] HMma 



[00 62] it»J2 
±IC9IAL&J P-A4/8 14 8 7<Z)g3$(Ct£oT- 

m^mm i T-g^si^feo £© j/ u - xvm ^ 
uv-h«*at*»j, #ffli©s i oH#fflv^'f* 

jih^iMKfc, 0#;-£fi$:ggS£bTO. 1%©Su 

[0 0 6 3] tdiE H *4«fF^BilcM^$ fife* ■* v :7 b 

-©ifc«:6 0/4 Oti-Sil, HfenfeXb'Jy^SA 
fe£j**rt4. «Hfcbfei:*PSAi:bTJ»y, £4x8* 
fbbT^telHtx^x hv-£&S#?8i£©Jffl^fc*fr 

[0 0 64] 



SiOH/OMe 



iCDiil #f8i?§PSAj|fi$»£:> ±tc?IMbfeEP- 

Al 0 529 8 4 lKlBB^Stlfc*)©*:©^*:^ 
jWC"**. 3 3. 4 2g©MTMcp©TBT0. 13g 

=* s > U>*©fc: KDdpS/^SBjKU 
^;i/J/D^-y->A*A (ASTM 9 2 6T-$j5gbT, nf 
H|£=3 7. 5^;i/=0. 9 5mm) ©2 6. 2%^Sl 
8 0. 1 g fc. 7 2. 4 8 g©8$|3 £©&#4fecp~K:£ 
Ufcbfe. ^©atettfeWI&U 6 0iClC3«iW9IS*U 
#CV 1 • 3 k P a (1 OmmHg) ^S8©$SffiT, 9 0°C 
WhU v^bTflW/tfU V-tt#5 5/4 5X\ V 

5>S9flfflB©i'9y-;wo j E-'V'ifc* { 2. 2©PSA&# 
fe„ #wt% ;i©B8^bfc«C£* h "J >v 

#U 5fe©J:e)tCbT^bfe. 
[0066] 



30 



5. OW/W 
7. 5 
9. 0 
1 0. 0 

[0 0 6 8] *2(C^PSAT*^bfe*Wi>£fls£> 
*©««»^»§l»C«fbbfc* (S!I©^T«bfe. 
jgH^-e©2~4jS^) 1 5 OTC^ttncgV^c i 
ti&tf^juo-Mverifcs 04MfcWF*»&BtyffiU 
HC*,»C±izE©^^oT»bffib*lCO^TKI»b 
fe„ -t©*S*8:*2Kjft'r. 

[0 069] 



40 



32 






(lBOt) 




90LB/40. 9kg 




56LB/2 5. 4kg 




0 <i»]&5RIf6) 




9LB/4. 1kg 



1B*W 
4BtlH3 
2 4B3H9 

55 



5LB/2. 

5LB/2. 
2 OLB/9. 
1 0LB/4. 
1 6LB/7, 



3kg 
3 kg 
lkg 
5kg 
3kg 



[0 0 6 7] PSAOnfV^-^tLXtDlK^HtiS 50 



[0 0 7 0] *^iffl^(Dtffi^^Mn^3 0 0 0 

fcffi^Kte* (SOW 7) fc«*T*v*Kif:*1-*£i: 



(10) 



43 gjpp 7 - 5 3 9 4 2 



17 

[0 0 7 1] *5§^<Z)i/^>^<Z)^^*5:W^^ 
JC-tSfctofC J^T^H^^fofe. SfettG (2 2. 5 
g) £3 8. 1 gffl«fi»lfc5te£K:a£l,fc. 3©$$ 
0)7 U 3 - S 5 g IC, 3fc#&S;tf>T EOS &#DAT i/5 
>/S i OH*)Vbt*&3^B?£5ft*J<Z>£Lt~<> 1 

[0072] 



18 



*<Z)i/5> (MTO) ©*^M&^^*HC-tSfe«)tC, ± 
[00 74] 



10 



TEOS/S 1 OH 









A 


0. 0 


<6 


B 


0. 0 1 


1 7-24 


C 


0. 02 


24-4 8 


D 


0. 0 5 


24-4 8 


£ 


0. 1 


>48 



[0 0 7 3] *aWMWC*ttttfc**.©»COV*T, 
3*4 





MTO/S i OH 




F 


0. 0 


<6 


G 


0. 0 1 


3 — 1 0 


H 


0. 02 


3 — 1 0 


I 


0. 0 5 


3 — 1 0 


J 


0. 1 


1 0 — 34 


K 


0. 2 


1 0 — 34 


L 


0. 3 


>3 4 mm. 


M 


0. 4 


>3 4 (MWs 



[0075] wm/mk-fyy K®ssaettic*hr*«* 

[0 0 7 6] 7;b3#S^WBffi«»tt«flStt'r*W-*iifJK 



[^KEffl 

BtffiH] ¥^6^6^230 

mi£M&&a£] 0005 

[0005] 

v v^b^cd P S ASffl*foii» ziti <b <£>g^cP&S1--S>„ 



v ^5aK5:^l«•r -2>o SMfcflHC PS At LT J*SlHJ«*i: 



(11) 



7- 5 3 942 



im&b) ¥fte*?7n i b 

m&m&®£] mm 
mmmi3%) 0005 

[0 0 0 5] 

zmmizn^-^ #st&ftc$$;©& v ^isbj?© p s 

■r-2>„ «Ml5(ftKPSAi:bT«*ilBia*i:ffi*bT, * 

mEttrnmszi 000 6 * 



[0 0 0 6] 

&© U) ~ (iv) i-gtM&imk&fcv b 

( i ) R3 si 01/2 ^a*^>fli&&tf s i 04/2 S' 

O^IJ- 3Z.tCttrlBR3 SiOi/2 s/n# 

i^>*ffi*fSio 4 /2 s/n^^J^w^Mfotft 0. 
5/i~i. 2/i©{ifcifcy, RB0Wfc*JM6Rtf^ 

i^l/^fctf l . 2 ~ 6 w t %X&%> *© ; 

(ii) *©#5tt^3^*<fc%2o0^r>f*KUIf&l/ 

t=.&mm?m. 1—4 ©7^3^ ^s&^^^v # 

■J i/ndr-9->5j<y V-T*feoT, 2 5tJ©!pfig#2 0~ 
10 0, 000mPa-s (iz ^/K-fX) 
©, («&f38fflg*rtatB3Ky V-©«fiJt»4 0:6 0- 
8 0:20 X°3b&) 

(iii) ^R' 4-y SiXy R* ttftftRtHK 

i*&n*a#iS3i"e*»j, y«2~4-esy, rnmy^y 
<Dm,*fflEffimsZ&feK.?&£ttte*a>X*&&) T* 

(vi) MaWfeKD^b S lC3te£&8&S£ fib 



7D> b^-^"©^ 



(72) 58BJ3# V 4 y 7 A A h 'J y * 7 '5 v 7-V 

7^y*-6*a -y-y?*- 
F, #~ t--y^ n-K 595 

(72)^# S?x-> J/a.*>yh 

K, :7*x#- n-K 5005 
(72)58B#t ?-MJ7i* ^a-fe? S/s-Wv- 

7>iy*^wa $^K7> 

K, 'JOfiX?- 3-h 5505 



(72)|§B^# ~?4>T)\; 1/4*2/ F *Ma>^ 

7* y 5 ^ » K9> 

F, U>9>yK F9-fy 615 
(72)#§B8# A—j— F A>9-h 

7^y*-6*BB, 5 5/jtf>, ? v K5> 
F, jf-;i/F A-f> KU-f/l/ 2159 

(72)i§k# y-ru- ruy tzy-tyb 

F, An-^ *y-* D-F 3121 



